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Abstract: The origin of dolomite has been widely concerned by the geologists. Nowadays, microorganisms can be
used to synthesize dolomite with high order in the laboratory, but the correlation between the origin of natural dolo-
mite and the characteristics of the original sedimentary environment has yet to be fully revealed. In this study, the
dolomitic carbonate sedimentary strata of Mantou Formation in western Shandong Province are selected as the
research object. Through the analysis of mineralogy element geochemistry, the origin of dolomite in this formation is
preliminarily judged and the paleosedimentary environment of dolomite formation is reconstructed. The relationship
between them is discussed. The semiquantitative results show that the average content of dolomite in this set of

strata is 52.45%. The ratio of Sr/Cu (mean value is 23.59) and Ga/Rb (mean value is 0. 17) indicates that it is
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characterized by hot and arid paleoclimate. §”C (mean value is —1. 56%¢) and 80 (mean value is —6. 68%o0)

indicate that this set of strata is marine sedimentation, and it is speculated that the average paleotemperature is

23.5°C. Furthermore, the paleoredox features a smooth transition from weak reduction to oxidation. The mean val-

ue of §”C in the limestone stratum is —0. 80%e, while that in the dolomite stratum is —6. 52%0. The pronounced

enrichment of light carbon in the sample and the combination of macro stack structure indicate that dolomite is of bi-

ological origin. In this study, the characteristics of paleoclimate, paleoredox conditions, paleotemperature and pal-

eoproductivity in the dolomite sedimentary environment are obviously coupled with dolomite development, providing

a relevant basis and indicating significance for dolomite biogenesis.
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Fig. 1

Geological sketch map of North China platform and location of research area (after Song Mingchun et al. , 2008;

Han et al. , 2015)
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Fig. 2 Photos of field strata (a, b) and hand specimen (c¢) of dolomitic carbonate rocks in western Shandong
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a—tiny mineral particles in marlite; b—hright and dark strips in marlite (bright is calcite, gray black is muddy crystal particles) ;

¢, d—trilobile fragments in marl; e—karst breccia; f—micrite oolite
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Table 1 XRD result of dolomitic carbonate rocks in western

Shandong
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Fig. 7 The EDS spectrums of natural carbonate and its elemental analysis
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Table 3 Element content data of carbonate rock samples 3 i 1 A I'I.'-i'l i
in western Shandong by o K
£zt Cyi -5
5i0, 0.07~9.43(2.58) 50 oA Y
TiO, 0.03~0.65(0.22) L 5 i i o
Al 0,4 0.04~3.22(0.79) g A A L . .
Fe, 0, 0.05~10.61(3.94) ES
MnO 0.05~0.22(0.11)
MgO 0.09~6.19(2.62) n—
CaO 37.94~55.45(47.84)
Na, O 0.21~2.49(0.99)
K,0 0.07~1.95(0.72) o 2'0 4’0 (:JO 20
P,0; 0.01~0.06(0.02) W(ST)/w(Ch)
LOI 31.49~42.56(39.34)
3 (Ca0+MgO+LOT) 75.98~96. 74(89. 8) B 8 VIR A MRS E R EE Han et al. , 2020)

S REE/10°°
o S NEEE N TME, n=18,

0. 47~44.34(22.76)

Fig. 8 Scatter diagram of sedimentary paleoclimate
(base drawing according to Han et al. , 2020)

i A driREE/ T Banl107") Baf/ WA
0 3 10 120 130 10 20 0 0 250 500 -5.0° 5 10
M = L ] ' I L i i
cm = =
36047 — 8541 il =
] — S8 =
00 BT aes | {
TEEE »
7—7=71 7
00957275 —sses !
rro -8 :
200 T T — 858-7 !
LT 1 !
—T=—T—| —5SS-8
210 I=1=1 ' <\
' ~$8-9
180 ;{/ {f — §8-10 !>T
77 : ‘ L
sp LA S !
]’U'/Gféf —'85412
120477771 —85-13
#L,:i_ \ —85-14
9045245~ $s-15 }
s SS-16
60{7=7=7] —SS-17
T
w0l 4 —ss18
[T
N
[T 1 :
phen e Edxe Ewnxs EQuzt BEEwmazs A[ZEH
ol

Ko b TURREREE IR bR AR BUA E 2 A R B B ] A2 AL RFAE

Fig. 9 Vertical variation characteristics of paleosedimentary environment indicators, biological barium and relative contents

of dolomite
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—12%02Z [8] , T JRL /K I 6] 87 Cpp T 8 BB, AR
X 14 AR it Bl [] 47 3 {0 B8 26 30 1 K IX Jal, T
1E 8 C-8"0 K, Z UM S ig A T IE 7K [

WL AER TG IX A K DT B R AIE (8] 10)

AL, Keith 45 (1964 ) 48 H A R 7 2k X
SPIRIK G JBOK KA, HAH A AT .

Z=2.048[8"C,,,+50]+0. 498 5"°0,,,

Z fERT 120 R ACRIE , /INT 120 D0k Fifi AR
Ko HHE 16 MHERBRE RN R Z (HITHR45 R, SS-1
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Fig. 10 Sedimentary water environment indicator diagram
(base drawing according to Yi Haisheng et al. , 2007)
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VEFIRHRE Stz i i B e R 23 (R X, 1994) , A&
URAIF 5T 2 IH 45 G s [X S T 20 08 S 4 2 80 A5 fkyi
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Table 4 Characteristic data of trace elements in carbonate rock samples in western Shandong

13 ~ 18 N RV i Pt
RERE M Sv/Cu Ga/Rb U/Th V/(V4N)  Ce/la 2" Crun/ 8% Op/ LI ‘ﬁ@(i B/ Fra
%o %o ZE  REC 1076 It
SS-1 WA 39.76 0.16 0.24 0.81 1.88 -0.20 -7.69 123. 1 25.78 0.00 0.00
8S-2 WA 65.75 0.17 0.24 0.78 1.83 0.06 -7.59 123.6 25.31 0.00 0.00
$S-3 YR 13.96 0.18 0.20 0.80 1.82 -0.29  -7.99 122.7 27.21 0.00 0.00
SS-4 HzA  78.38 0.18 0.22 0.84 1.98 0.8 -6.83 125.5 21.82 0.00 1.54
SS-5 WA 27.88 0.18 1.43 0.74 1.48 -0.39 -5.3 123.9 15.25 16.18 0.63
$S-6 KA 3.38 0.15 0. 80 0.77 1.63 -4.47  -8.05 114.1 27.50 2.20 0.00
$S-7 JehcHE 1171 0.14 1.55 0.79 1.73 -3.05 -6.96 117.6 22.40 15.90 0.00
SS-8 WIKA  54.38 0.16 3.33 0.05 1.45 - - - - 29.81 0.00
$S-9 Ee 0.97 0.22 0.43 0.78 1.86 0.18 -5.17 125. 1 14.72 70. 50 0.00
SS-10 H=dA o 2.93 0.22 1.02 0.73 1.86 -1.49 -6.2 121.2 19.04  400.00 2.43
SS-11 Az 10.66 0.18 0.47 0.81 2.07 - - - - 457.00 0.31
SS-12 HzH  13.66 0.15 1.05 0.75 1.72 -1.28  -5.81 121.8 17.37 0.00 3.23
SS-13 Hz=d  14.68 0.14 1.29 0.76 1. 64 -0.86 -5.4 122.8 15. 66 0.00 3.36
SS-14 Hz=AH  16.00 0.15 1.23 0.70 1.77 -0.39  -5.33 123.8 15.37 8. 00 2.43
SS-15 HAzmA 2171 0.16 1.25 0.74 1.66 -2.49  -6.38 119.0 19. 83 29.59 5.82
SS-16 Hzd  13.47 0.13 0.95 0.78 1.62 -3.36 -7.22 116.8 23.60 11.85 3.23
SS-17 Hzs  13.39 0.13 0.79 0.76 1.71 -4.39 -7.72 114.5 25.93 22.77 0.31
SS-18 A= 15.84 0.19 1.69 0.65 1.98 -3.31 -7.2 116.9 23.50 30. 86 0.25

FKIRITE A (Keith and Weber |, 1964) .
1=16.9-4.2X(8"™04,: +0.22) +0. 13x (8" 0. +
0.22)2
A S A KRN T 14. 7 ~27.5C, F ¥ R
23.5°C, BRI A), BAR S H B L A

T ERE T TR AR A
3.5 BzAREREHRERR
H S0 = R R PR Eh 18 i I SE 3 H = A A

BELAK , T ) s PR 1 2 A R o o B —
Az, HEAWTTE NN B IR ki S5t i 2 A ] PR 58 v
HARTAY 7 A 09 HLBTE R R 8, 32 m BR B vh
(4 pH {8 LA S BiR FR AR 25 R B | 7E AR RUBE Y L
PERBE T A MR s A, Z R &Rk S
T B RSA P IR AL T A = f1 (Vas-
concelos and McKenzie, 1997; XA, 2021)
WAEYIRR A =, 2 SRR 17318
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B i TRE RS R (2 C) R (AR TT
4, 2022) , FEARIBTTEH, A=A bR 87 C A T
=8. 05%0 % - 5. 30%0 Z [6] , V- $I{E 9 6. 5%, Tii 77 fift
A 87C A F - 3. 05%0 ~ 0. 18%0 Z 8], F- ¥ {H K
=0.79%o, 11 25 A1 14 6" C 805 fff 4147 WL 67 i 7%
[ F AR AR ET AP S R i TAn A (B 2) , AEH R
AHEAEN RS ERME IREAHB S,
R A M2 s A B AR W R R A T
CHES

T PR R0 I P i 5 A8 ML B 5 £ AT L) 2 v
(Tl A2 7 1 R AR 7R TR AR TTCAR W v iy ol 2 7 0 i
E HAEY DL (Ba,, ) KRR (Dymond et al. , 1992;
Francois et al. , 1995) ., {HAEMGAHUTER Y, ALBR T
ARG 38 v LU K RO 1 18 S0 Ak I +h 55
R, HIAWETEHE Y, X o3 2R PR DR AR 1 IS o U5
BUEEH ST LLT 572 (Dymond et al. , 1992) :

Ba,, =Ba,,. —( Al xBa/Al,, )= Ba

(Al,,,.%0.007 5)

RIS, A BUE A T 0. 00 ~ 457. 00
ZIA] SFYE N 60. 81 (W3R 4) o TEA M2 B TTAR
WfEAE R P e, T s AR SR i 2
TURP I R E . 1302 B AR AR 2= ORI | oK
TR Y AT LB & S . X SR HLS AT LA
IR ER A [ B R R R IR MR #E 1 = A B AR
B, AT DA SR AR N b2 1 s B AR
EHEHME,

Pk = A U BRIR 838 I T — PR Bl 2
B AT R g S A B T A s a U AR =
ARG, AR 2 UURRES ) oy A5 R T 538
Bi, HOABPERRGE . 2 m A a AE A IX BE
— B W 5530 SRR T TR RS AT 6 i R #h i ) T
MEEAR SR, RIS AR TR 5 K R IR B 2
—E WY FIF AT R R AR AR I R 1 3 R
EXIVARES U ESRY T AU B [ SV 7 N S e ST ]
DURMIA T A7 S5E 5T 5o R4 Fe b e 45
S AR AE  FIT AR B R & F TIE W DU R
i,

sample -

(1) AAEAEZE AT H 7RI
U G 2NE P LI k<t AN TR R S SR A 4 & NEY
TROKBFE [ P, F8 045 s DU, T3 AL

2 0 BERE AR I o 5 300 B R S A A S 06, e
Mn A LA 5 4R B & AR 5 I AR 1 E 45
VERD, BpRHIE R, A S B R Ty ff o, HH:
Ca® 5 Mg™ FE/R WWHEIE 1: 1, I AETE BRI kB 7
B,

(2) SHTAMZE TR B RERKRPC)F
8 GEA TR S 2R LR LS IR T 244 5 I
TR I A = A 0 A RN, A DR B
WA NEE, SASAE TR -8, AEWZ
(R T S A FRAE R B R 5, B SR R 3
TR K DUBR IR , vy 8 e ORS00 w32 3348 Jon
HAREZ D T NG EFr A e, b Afk
W JEERAE b A 4 2 5L 5 O 2 0 SR Ak i AR Ak
FA FEVUBIRH AR (b B o WA il AL A SRR
fiE KRS A s A kB BB RES, b
AT T S R R T OB A S, HAE A
TARAEFIWTZ 0 AT O & A TS K AR B v
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